Comparison principles play an important role in the qualitative and quantitative study of differential equations. In this paper, we investigate a first order functional differential equations with impulses and establish new comparison results.
LI XIAO
In this paper, we consider a periodic boundary value problem for a first-order impulsive differential equation where J = [0, T ], m, λ ∈ R, 0 = t 0 < t 1 < · · · < t p < t p+1 = T , I k ∈ C(R, R),
) and v(t − k ) denote the right and left limits of v(t) at t = t k , respectively. Let v : J → R. For j = 0, 1, . . . , p, define the functions v j : (t j , t j+1 ) → R, v j (t) = v(t). Consider the following Banach spaces [13, 14] : 
By a solution of (1.1), we mean a function v ∈ E 1 satisfying (1.1).
In the recent paper [3] , the author considered the corresponding form of (1.1) without impulses 2) and presented several comparison results for (1.2). As p ≡ 0, the following theorem is one of the main results of [3] .
We note that Theorem 1.1 is not valid as σ(t) > 0, the following example is an illustration.
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(1.4)
By inspection, we see that v(t) = 1 2 (e t − 1) is a solution of (1.4), and
That is, the inequality ( .2) under impulsive perturbation? Solving the above problem is the main goal of this paper. As a corollary of our results, the above Theorem 1.1 will be improved.
Linear problem
In this section, we consider the linear problem of (1.1)
We know that BVP (2.1) is not always solvable ( [7] ), but we have the following solvability theorem ([4: Proposition 2]).
Ä ÑÑ 2.1º If
p k=1 (1 + c k ) = e mT , then problem (2.1) admits a unique solution v ∈ E 1 ,
and the unique solution is given by
Considering the sign of λ, we can get the following theorem:
Lemma 2.1, we obtain
The proof is complete.
If we don't need the sign of m and λ, we have:
In particular, v(t 1 ) ≤ 0, and so
By a simple induction, we can prove, in general, that
which completes the proof.
Remark 2.1º
In this theorem we don't consider the sign of m, so it is a generalization of [3: Proposition 1] even if there are no impulses in (2.1).
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P r o o f. For a.e. t ∈ J, by Lemma 2.1, we have
(2.3), (2.4) and the above inequality imply
Remark 2.2º
This theorem improves Theorem 1.1 when c k = 0, for all k.
P r o o f. In view of Lemma 1, we get
This proof is complete.
Nonlinear problem
In this section, we consider the equations
where ϕ :
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Ì ÓÖ Ñ 3.1º Let
where n is a constant, and assume
If v(t) is a solution of (3.1), then v(t) ≤ 0 on J.
P r o o f. For a.e. t ∈ J 0 , we have
Clearly, it is sufficient to show that v(0) ≤ 0. If it is not true, then v(0) > 0.
Therefore we arrive at
a contradiction and so v(0) ≤ 0. Therefore v(t) ≤ 0. The proof is complete.
To deal with perturbations of a more general form, we introduce some new conditions. We consider perturbation ϕ verifying for every
, we define, as usual, the essential infimum of v on J as the least upper bound of constants β such that v(t) ≥ β a.e. on J, and it is denoted by ess inf 
and so v (t) ≤ −mv(t) + nh.
we obtain
It follows that v(t) is nonincreasing in
this is a contradiction.
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(ii). There exists s 2 ∈ (0, T ) such that v(s 2 ) = inf 
which is a contradiction with (3.3). Therefore v(t) ≤ 0 on J. The proof is complete. Now, consider problem (3.1) with the perturbation given by
[ϕv](t) = nv(θ(t)), (3.4) where n ≥ 0, and θ : J → J is continuous. If I k (v) ≡ 0, then the problem to consider is v (t) + mv(t) + nv(θ(t)) = σ(t), a.e. t ∈ J,
It is evident that if θ satisfies θ(t) ≤ t, for a.e. t ∈ J, (3.6) then the functional given by (3.4) satisfies (3.2).
In [8] , the authors proved the following maximum principle for problem (3.5) when σ ∈ C(J), but the proof is identical for σ ∈ L 1 (J). It is an immediate result of Theorem 3.2.
